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(54) MANUFACTURE OF ORGANIC ELECTROLUMINESCENCE DISPLAY PANEL 

(57)Abstract 

PROBLEM TO BE SOLVED: To manufacture an EL 
panel with high resolution by forming a transparent 
conductive layer into a pattern, arranging a colored 
organic electroluminescence medium, and forming a 
conductive layer on a colored auxiliary picture element 
into a pattern. 

SOLUTION: Row electrodes 120 are formed on a 
transparent substrate 1 10. A first major EL medium 131 
is deposited on a row electrode locating every third by 
using a proximity separated deposition process in order 
to form a first major auxiliary picture element. The 
process is repeated, and a second major EL medium 1 32 
is selectively deposited on a row electrode adjacent to 
the first auxiliary picture element. The process is 
repeated again so that a third major EL medium 133 is 
selectively deposited on the remaining column electrode. 
A row electrode 140 is formed thereon to obtain an EL 
panel. The proximity separated deposition technology is 
especially effective in the manufacture of the EL panel 

because a molecular material constituting the organic EL medium is naturally sublimated at 
relatively low temperature of 40° C or lower. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) Form and patternize a transparence conductive layer so that the electrode which plurality 
estranged may be prepared on a transparence substrate.; 

(b) Form the organic electroluminescence medium independently colored so that the sub-picture element 
colored by the deposition which approached on the estranged electrode and was estranged might be formed.; 

(c) How to manufacture the multicolor organic electroluminescence display panel which consists of each 
phase which forms and patternizes a conductive layer on the sub-picture element colored so that the 
electrode which plurality estranged might be prepared. 

[Claim 2] The approach according to claim 1 of including further the phase it is made be within the limits of 
the direct contact between a donor sheet and a substrate in the dimension which is not larger than 5 times as 
for the pitch of the sub-picture element which separation between the donor sheet in the deposition process 
which imprinted and carried out; contiguity of the organic electroluminescence medium colored to the 
transparence substrate which has the electrode which plurality estranged, and estranged it from the donor 
sheet, and a substrate was colored. 

[Claim 3] (a) Form and patternize a transparence conductive layer so that the electrode which plurality 
estranged may be prepared on a transparence substrate.; 

(b) Form blue, green, and an organic red electroluminescence medium so that the sub-picture element which 
emits the primary color of blue, green, and red by the deposition which approached on the estranged 
electrode and was estranged, respectively and which was adjoined and colored may be formed.; 

(c) How to manufacture the full color organic electroluminescence display panel which consists of each 
phase which forms and patternizes a conductive layer on the sub-picture element colored in order to prepare 
the electrode which plurality estranged. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an organic electroluminescence image display device and 

its manufacture approach. 

[0002] 

[Description of the Prior Art] The process for an organic electroluminescence image display device and its 
manufacture is indicated by EP349265 (patent application published from the European Patent agency on 
January 3, 1990) of Scozzafava (initial"EL H is used for below to an electroluminescence). Scozzafava is 
indicating the glass substrate which supports the anode plate split of the parallel indium stannic acid ghost 
estranged in a series of longitudinal directions. An organic electroluminescence medium is put on an anode 
plate split. The parallel anode plate split estranged in the longitudinal direction turned to a right angle about 
an anode plate split is formed on organic electroluminescence by depositing the cathode which forms a 
cathode formation metal as a layer [****] by patternizing. It is attained when patternizing catholyte within 
a cathode split carries out the spin coat of the solution of the monomer of a photoresist which works as a 
negative in 2-ethoxyethanol. A photoresist is put to UV radiation for every pattern, in order to form the 
pattern of the photoresist over which the bridge was constructed and over which a bridge is not reached and 
constructed. The photoresist over which a bridge is not constructed is removed by immersing an array 
within 2-ethoxyethanol for several seconds. This removes the photoresist which is not exposed and exposes 
the field of catholyte. The field where catholyte was exposed is removed by immersing an array in the acid 
etching bath which consists of a water: sulfuric-acid solution of 1000:1. After manufacturing a cathode split 
according to this process, an array is underwater, is rinsed, and it is rotated in order to remove excessive 
water. The approach of Scozzafava offers the approach of patternizing a cathode electrode, therefore is 
useful to manufacture of both black and white or a multicolor organic EL panel. 

[0003] The shadow mask which Tang etc. is indicating the process for manufacture of multicolor organic 
electroluminescence imaging equipment of having used the shadow mask method (U.S. Pat. No. 5294869), 
and has the suitable geometric description here is the part of one of equipment structure. This shadow mask 
method of one uses the glass substrate which receives the group of an indium stannic acid ghost anode plate 
electrode estranged in the longitudinal direction. It is made from an insulating material on this substrate, and 
the group of the pillar (unified shadow mask) manufactured by the lithography approach of the conventional 
technique offers the template for depositing an organic layer on a degree like a cathode electrode. A 
multicolor organic electroluminescence medium is deposited and patternized by controlling the angular 
position of the substrate about a deposition steamy style. Similarly, by controlling the angular relation-ship 
between a metallic-fumes style and a substrate, a cathode electrode is deposited on an organic 
electroluminescence medium, and is patternized. 

[0004] Although a multicolor organic EL panel is manufactured and the approach of both, such as 
Scozzafava and Tang, is useful, they do not have difficulty. Including a photolithography process, it 
destroys an organic electroluminescence medium on account of the activity of an organic solvent and a 
water-soluble etching solution, and the approach of Scozzafava which patternizes cathode may corrode the 
metal cathode of a low work function. 1 1 

[0005] Approaches, such as Tang, offer the new process which patternizes the organic electroluminescence 
medium for in addition forming a multicolor EL panel including the incompatible problem of EL panel 
manufacture and a photolithography process. However, this approach needs the vacuum evaporationo 
process for which manufacture needs the complicated geometric-like arrangement which is between the 
difficult unification shadow mask of multi-level topology, and the source of a steam and a substrate. 
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[0006] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the approach of improving 

the process which manufactures the colored EL panel. 

[0007] 

[Means for Solving the Problem] This object forms and patternizes a transparence conductive layer so that 
the electrode which plurality estranged may be prepared on (a) transparence substrate.; 

(b) Form the organic electroluminescence medium independently colored so that the sub-picture element 
colored by the deposition which approached on the estranged electrode and was estranged might be formed.; 

(c) It is attained by the approach of manufacturing the multicolor organic electroluminescence display panel 
which consists of each phase which forms and patternizes a conductive layer on the sub-picture element 
colored so that the electrode which plurality estranged might be prepared. 

[0008] 

[Embodiment of the Invention] A device description dimension like the thickness of a layer is often the 
range below a micron, and the scale is carried out as a drawing makes a rather visual understanding easier 
than accuracy. The vocabulary a "indicator" or a "display panel" is used in order to show a screen with the 
capacity which displays a video image or a text electronically. Since the field of the display panel in which it 
is stimulated in order to emit light independently of other fields, and it deals is meant, the vocabulary a 
"pixel" is used by the usage accepted with the technique. The vocabulary "multiple color" is used in order to 
describe the display panel which may emit the light of a hue which is different in a different field. Since the 
display panel which can display the image of an especially different color is expressed, it is used. These 
fields do not need to be continuation. Since the multicolor display panel which the combination of any hues 
is emitted in the red of a visible spectrum and a display image, green, and a blue field, and deals in it is 
expressed, the vocabulary of "being full color" is used. Red, green, and blue constitute the three primary 
colors which all other colors may generate from mixing such primary colors appropriately. The vocabulary a 
"hue" points out the profile of the luminous radiation within a visible spectrum on the strength, and a 
different hue shows that it is identified so that colors may differ visually. Generally a pixel or a sub-picture 
element (subpixel) is used, in order to show the unit in which the minimum address in a display panel is 
possible. There is no difference between a pixel and a sub-picture element to monochrome drop. The 
vocabulary a "sub-picture element" is used with a multicolor display panel, and it is used in order to show 
the part of the pixel in which the address is possible independently in order to emit a specific color. For 
example, a blue sub-picture element is a part of pixel by which the address is carried out, in order to emit a 
blue light. In a full color drop, generally a pixel consists of a sub-picture element in three primary colors, 
namely, are blue, green, and red. The vocabulary a "pitch" is used in order to show the distance which 
separates two pixels or a sub-picture element with a display panel. Therefore, a sub-picture element pitch 
means separation between two sub-picture elements. 

[0009] With reference to drawing 1 , it is shown that the organic electroluminescence device 100 can form a 
multi-colored picture image. It is shown light transmission nature and that the top face of the insulating 
transparence substrate 110 has a series of optical permeability train (column) electrodes 120 electrically. 
The train electrode was formed from the clear layer and estranged to the side on a substrate side for electric 
isolation. There is an organic electroluminescence medium 130 over a train electrode top. It is arranged over 
an organic electroluminescence medium top at parallel, and estranges in a longitudinal direction, and there 
are a series of line (low) electrodes 140 isolated electrically mutually. Intersecting perpendicularly mutually 
so that a train and a line electrode may form the two-dimensional matrix of EL pixel is shown. 
[0010] Pixel structure is shown in drawing 1 again. Each pixel is constituted by three adjoining sub-picture 
elements which was shown by B, G, and R. Each sub-picture element is formed at the crossing of a train 
electrode and a line electrode, and in order to emit a specific color, the address of it is carried out 
independently. For example, the sub-picture element shown by B has the organic electroluminescence 
medium which emits a blue light. The sub-picture element similarly shown by G and R has green and the 
organic electroluminescence medium which emits a red light, respectively. Therefore, each pixel has the line 
in which three train electrodes in which the address is independently possible and the one common address 
are possible with this specific structure, and an EL panel as shown in drawing 1 has a 3 times as many train 
electrode as a line electrode. This EL panel can display FURUKARA theoretically, and it is formed so that a 
sub-picture element may be chosen from the primary color of blue, green, and red. 

[001 1] Drawing 1 shows a limited number in an EL panel of pixels. Theoretically, although the number of 
pixels is formed in any magnitude and dealt in it, an EL panel is restricted by only the magnitude of the 
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substrate manufactured on it. Although the number of pixel resolution or pixel concentration is formed very 
highly and dealt in it, it is restricted only by the approach used for patternizing the colored organic 
electroluminescence medium. The deposition which is used by this invention to patternizing of an organic 
electroluminescence medium and which was approached and estranged makes possible pixel resolution of 
1 00 pixels per millimeter. 

[0012] In actuation, the pattern with which the luminous radiation from a device 100 was chosen is 
manufactured so that it may see by observing the base of the transparent substrate 1 10. In the desirable 
mode of operation, a device carries out sequential excitation of the one line of a pixel simultaneously, and it 
is excited so that it may emanate, when the excitation by which each line is repeated repeats an excitation 
sequence at a rate smaller than the limit of detection of the eyes of human being typically smaller than about 
1/60 for 1 second. An observer looks at the image formed of the radiation from all the excited lines, 
although a metaphor device emits light only only from one line at every flash. 

[0013] The first phase is preparing the top face of the substrate 110 which has the train electrode 120 shown 
in drawing 1 in manufacture of a device 100. The most ordinary selections to a substrate are the 
transparency, therefore glass. The most ordinary ingredient used for train electrodes is an indium stannic 
acid ghost. In order to form a train electrode by patternizing an indium stannic acid ghost spreading glass 
substrate using the photolithography method of the conventional technique including photoresist spreading 
and development and to form a desired electrode pattern, etching of the indium stannic acid ghost layer in 
the water solution of a hydrochloric acid/nitric acid continues. Instead of using an indium stannic acid ghost, 
tin oxide, or a similar conductive transparence oxide, a train electrode is formed by the light-permeability 
layer with thin either of the metals of a high (for example, 4.0eV or more) work function, and it deals in it. 
Especially the mixture of chromium and gold is desirable. 

[0014] Next, it is possible to form the multicolor organic electroluminescence medium and line electrode 
section of a device in a proper place by the desired pattern with a train electrode. Drawing 2 shows the cross 
section shown by sign A-A in drawing 1 . The EL device 100 shows a substrate 110, the train electrode 120, 
the organic electroluminescence medium 130, and the line electrode 140. The three-primary -colors-ized EL 
media 131, 132, and 133 constitute an organic electroluminescence medium. 
[0015] The object patternized in the first place is depositing a three-primary-colors organic 
electroluminescence medium selectively on a train electrode. This is attained by the deposition technique 
which carried out contiguity alienation, and the sequence of deposition is shown in (e) from (a) of drawing 
3 . (a) of drawing 3 shows the transparence substrate 110 which has the train electrode 120. As shown in (b) 
of drawing 3 , in order that the first main EL media 131 may form the first main sub-picture element using 
the depositing method which carried out contiguity alienation, it deposits on the train electrode in every 
three. A process is repeated and is selectively deposited on the train electrode which adjoins the first sub- 
picture element as the second main EL medium 132 is shown in (c) of drawing 3 . A process is repeated 
once again so that the third main EL medium 133 may be selectively deposited on the remaining column 
electrodes, as shown in (d) of drawing 3 . The completed EL panel structure of having the train electrode 
1 20 in (e) of drawing 3 is shown. 

[0016] The deposition technique which carried out contiguity alienation has been chiefly used by printing 
application (U.S. Pat. No. 4772582). If it says simply, this technique will be used in order to imprint the 
predetermined amount of an ingredient to the acceptor which approaches dramatically and is held by 
activating a donor selectively from a donor sheet. Heat is supplied with the light in which the activation 
process usually focused, or the localized heater element. From the first, this deposition technique that carried 
out contiguity alienation has the especially typically useful molecule ingredient which constitutes an organic 
electroluminescence medium to EL panel manufacture, because [ below 400 degreeC ] sublimates at low 
temperature comparatively and it deals. 

[0017] Especially a donor sheet is applied in the layer which consists of an organic electroluminescence 
medium, and this is imprinted for every pattern by the substrate which forms an EL panel. The two 
approaches of the following [ imprint / for every pattern of this ] are most conveniently attained by any one. 

(1) A donor sheet contains the optical absorption layer patternized beforehand. Next, a desired organic 
electroluminescence medium is applied to homogeneity on this patternized donor sheet. A donor sheet and 
EL substrate approach dramatically, are, held, and align about mutual at accuracy with a suitable means. The 
imprint for every pattern is attained by putting a donor sheet to the strong blanket light source absorbed by 
the absorption layer by which it was patternized on the donor sheet preferably. 

(2) A donor sheet contains the optical absorption layer which is not patternized. A desired organic 
electroluminescence medium is applied to homogeneity on this donor sheet. A donor sheet and EL substrate 
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approach dramatically, are held, and align about mutual at accuracy with a suitable means. The imprint for 
every pattern of EL medium from the donor by sublimation to EL substrate is written on a donor absorption 
layer with a beam like laser or the localized heat element which focused strongly. The multicolor organic 
electroluminescence medium patternized by the depositing method which carried out contiguity alienation 
thus can be easily generated by repeating the imprint process using the donor sheet with which the organic 
electroluminescence media colored appropriately differ several times. 

[0018] The imprint for every pattern of EL medium from a donor to EL substrate offers the panel of very 
high resolution. Resolution is selectively determined by separation between a donor sheet and EL substrate 
which is an acceptor. Other factors which determine resolution are the property of the absorbent used on a 
donor sheet, the magnitude of the beam of the light source used in an imprint process, and the thermal 
diffusion pattern of a donor sheet material. The sub-picture element pitch which order several microns or 
less was colored is attained by this depositing method that carried out contiguity alienation, and a donor 
sheet and EL substrate acceptor are held by direct contact here, without it dissociates mutually, a donor 
sheet and EL substrate acceptor are held and this alienation compromises with the patternized imprint 
process — several times of a color sub-picture element pitch — being large . 

[0019] Patternizing of the organic electroluminescence medium using the depositing method which carried 
out contiguity alienation has some limits on the donor sheet which is not found out by print application. EL 
medium which was imprinted unlike print application requires that there should be comparatively few 
impurities so that it may have the good engine performance with EL device. Any impurities imprinted by 
donors other than EL medium have many adverse effects on device effectiveness and stability of operation. 
Moreover, EL medium contains the doped layer which is the mixture of the ingredient which has different 
vapor pressure. In order to imprint such [ without degradation ] a doped layer from a donor to EL substrate, 
it demands to be a donor sheet configuration with special EL medium presentation. EL ingredient which 
forms the layer doped in alternative must be made so that it may have equivalent vapor pressure, and 
thereby, the presentation of a request of EL medium is prepared into an imprint process. 
[0020] In deposition of the organic electroluminescence medium following it, a metal is offered as a source 
used for deposition of a line electrode. It is required as an effective organic electroluminescence device that 
a line electrode should be the metal or the conductive ingredient which has a low (lower than 4.0eV) work 
function. The ingredient of one or more low work functions is independent, or it is possible to use it so that 
it may be indicated by U.S. Pat. No. 5059862, such as Tang, and No. 488521 1 combining the metal of one 
or more higher work functions. Patternizing of a line electrode is made by a conventional photograph 
RISOGU rough process and the conventional approach preferably indicated by Tang (U.S. Pat. No. 
5276380). The publication of these patents is quoted as reference here. 

[0021] The organic electroluminescence medium is indicated by the easiest possible gestalt above. It is the 
organic electroluminescence which can take some of conventional gestalten used for building the 
conventional device containing a single organic electroluminescence medium, it is indicated by VanSlyke 
etc. — as (U.S. Pat. No. 5061617) ~ effective actuation is realized when the layer superimposed on the 
organic electroluminescence medium in each active sub-picture element field is included. In the effective 
conventional multilayer organic electroluminescence device, hole impregnation and a migration band are 
applied on a hole impregnation electrode, it is applied on it with electron injection and a migration band 
again, and this is finished by the electronic notes telegram pole next. 

[0022] When applying the multilayered organic electroluminescence medium to operation of this invention, 
it is required to patternize only the layer from the electroluminescence which originates by the depositing 
method which carried out contiguity alienation. Other layers are deposited without patternizing also by 
approach like a throat before like a vacuum deposition method to homogeneity. Drawing 4 shows the 
structure of the organic electroluminescence containing EL medium which contains the hole impregnation 
layer 430, the hole moving bed 440, the luminescence layer 130, and the electronic transition layer 460 one 
by one. A substrate is [ 120 and the line electrode of 1 10 and a train electrode ] 140 as mentioned above. All 
the layers except the luminescence layer 130 are deposited according to the conventional vacuum deposition 
process, and it deals in them. The luminescence layer 130 forms the three main EL media 131, 132, and 133, 
is deposited by the deposition which was indicated by this invention and which carried out contiguity 
alienation, and is patternized. 

[0023] All organic electroluminescence media are 1mm or less, and are 5000A or less more typically. Each 
layer of an organic electroluminescence- inedium shows the thickness of 5 OA, and shows the device engine 
performance can be satisfied with one side of the engine performance. Generally each layer of an organic 
electroluminescence medium has the thickness of the range of 100 to 2000A preferably, and the thickness of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/19/2006 



JP,09-167684,A [DETAILED DESCRIPTION] 



Page 5 of 7 



the whole organic electroluminescence medium is at least 1000A. 

[0024] Scozzafava which quoted above the object for organic material used with the organic 
electroluminescence display panel of this invention, and the electrode material, And;Tang U.S. Pat. No. 
4356429 which can take any forms as shown below, U.S. Pat. No. 4720432 by U.S. Pat. No. 4539507 by 
VanSlyke etc., VanSlyke, etc., U.S. Pat. No. 4769292 by U.S. Pat. No. 488521 1 by Tang etc., Tang, etc., By 
U.S. Pat. No. 5047687 by U.S. Pat. No. 5059861 by U.S. Pat. No. 4950950 by Perry etc., Littman, etc., 
VanSlyke, etc., and July 26, 1990 application It is U.S. Pat. No. 5061617 by U.S. Pat. No. 5059862 by 
U.S. Serial No. 557857 by Scozzafava by which current authorization was carried out, VanSlyke, etc., 
VanSlyke, etc., and these are quoted as reference here. 
[0025] 
[Example] 

Example 1 — this example explains the configuration and operating characteristic of organic luminous- 
radiation diode which were manufactured by the heat deposition technique. This device is made by three 
organic layers by which sequential deposition was carried out on the glass substrate with which ITO was 
applied. The organic material deposited in the sequence from the beginning to the last and its thickness are 
375A of 375 A [ of :copper phthalocyanines ], 4, and 4'bis [N-naphthyl-N-phenylamino] biphenyls, and 
600A (Alq) of 8-hydronalium oxyquinoline aluminum. And 2000A (about 90:10 volume ratio) of alloy 
Mg:Ag is vapor-deposited on the organic whole part. The exact procedure used for depositing this device is 
indicated by example IE of U.S. Pat. No. 5061569 by VanSlyke. The potential of 6.9 volts by which rear- 
spring-supporter impression is carried out in an anode plate (ITO) and cathode (Mg:Ag) is this device 20 
mA/cm2 It drives on current level. They are 0.37 mW/cm2 at this current level. Radiation power level is 
emitted from this device front face that has peak wavelength by EL radiation max by 540nm. This 
corresponds to EL power effectiveness of 0.017 W/A. 

Example 2 — the device indicated in Example 1 except for this example having deposited the Alq layer with 
the deposition technique which carried out contiguity alienation, and an outline ~ preparation of an 
equivalent device and an operating characteristic are explained. It deposits on the top face of the glass 
substrate in which ITO spreading was carried out by heat deposition as 375A of 375A [ of copper- 
phthalocyanine layers ], 4, and 4'bis [N-naphthyl-N-phenylamino] biphenyls was indicated by Example 1. 
[0026] A donor sheet is prepared by depositing [ under the high vacuum conditions of 1x10-5 / in lOA/s in 
rate ] the layer of the 100 A thickness of chromium by turns following germanium on a transparent mica 
substrate optically. This sequence is repeated and the whole thickness becomes 400A as a result. Both Cr 
and germanium have very low vapor pressure like [ the multilayer Cr/germanium structure which consists of 
an optical absorption layer is important, and ] :(a) substrate which meant the following properties and was 
developed. Under the conditions of the deposition which carried out contiguity alienation, as an inactive 
optical absorption object, in addition, it is physically offered by the sound condition, therefore only a desired 
organic film is imprinted, and Cr/germanium does not receive contamination like a throat from a donor 
sheet, either. 

[0027] (b) Cr/germanium structure is flat and is offered as all color absorption films without a crack that 
have a permissible reflection property. 

(c) The mica sheet by which Cr/germanium spreading was carried out offers high stability and a reusable 
donor. An Alq donor sheet is prepared by depositing the 600A layer of Alq by heat vacuum evaporationo of 
the conventional technique on a Cr/germanium donor sheet. 

[0028] In order to carry out the deposition which carried out contiguity alienation, in a copper- 
phthalocyanine layer and 4, and 4'bis [N-naphthyl-N-phenylamino] biphenyl layer, this Alq donor sheet 
approaches dramatically the substrate applied before, and is arranged. Separation of a donor sheet and a 
substrate changes, while contacting a small distance compared with the dimension of a pixel, and it deals in 
it. Contact is desirable, because it makes min the property which the flux of the emission from a donor sheet 
emits, then can manufacture the highest resolution for display panels. The optical energy which the light 
from a xenon flash tube focused with the quartz cylindrical lens on the optical absorption layer through the 
flesh side of a donor sheet, and was absorbed under the high vacuum conditions of lxlO-5Torr here is 
transformed into heat energy, and the part is transmitted to a vacuum evaporationo layer, makes it sublimate, 
and is condensed on the acceptor of a substrate. Mg:Ag cathode is deposited on this organic whole part like 
Example 1. The impressed 7.3 volts [ covering an anode plate and cathode ] potential difference is this 
device Current density 20 mA/cm2 It is needed for operating. At this current level, they are 0.38 mW/cm2. 
A radiant power consistency is emitted from this device front face. Spectrum distribution peak wavelength is 
540nm like Example 1 . This corresponds to EL power effectiveness of 0.01 7 W/A. 
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Example 3 — this example ~ EL radiation — Alq — and it shifts to the radiation which the dopant mixed in 
the Alq film shows. The doped Alq layer is prepared according to the process which carried out contiguity 
alienation. The configuration of this device is similar to the process indicated by Example 2. The sequential 
deposition of the copper-phthalocyanine layer (375A), 4, and 4'bis [N-naphthyl-N-phenylamino] biphenyl 
(3 7 5 A) is carried out on the top face of the glass substrate by which ITO spreading was carried out. Then, 
the 400A layer formed by Alq doped by the 4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)-4H- 
pyran of 1.6 mole percents is deposited with the deposition technique using the improved donor sheet which 
carried out contiguity alienation. This donor sheet is prepared by depositing [ under the high vacuum 
conditions of 1x10-5 ] the layer of the 100 A thickness of chromium one by one following germanium on a 
transparent mica substrate optically. This sequence is repeated and the whole thickness becomes 400A as a 
result. A layer with a thickness of 400A by which vapor codeposition was carried out by Alq doped by the 
4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)-4H-pyran of 1.6 mole percents deposits. A 
donor sheet is completed by depositing the 100A layer of chromium and germanium on an organic layer. 
The layer doped by homogeneity is imprinted by the substrate acceptor with a host by sandwiching EL 
medium doped between metal layers depending on the vapor pressure of a dopant. Then, heat vacuum 
evaporationo is carried out on the copper-phthalocyanine layer doped by the 4-(dicyanomethylene)-2- 
methyl-6-(p-dimethylaminostyryl)-4H-pyran to which the orderly film of 400A Alq was applied using the 
deposition technique which carried out Contiguity alienation. This layer is made heat deposition following 
Mg:Ag cathode. EL spectrum distribution of this device is the property of a dopant, and the 4- 
(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)-4H-pyran showed the maximum reinforcement by 
590nm. 

Example 4 ~ this example shows the structure of the donor sheet simplified from what is used for preparing 
the doped device which was made from Example 3. In this example, like Example 2, a donor sheet is 
deposited until the stack whose whole thickness is 400A by turns about the layer of the 1 00A thickness of 
chromium following germanium is constituted optically at a transparent mica base top. EL medium doped 
on this structure accumulates. Its vapor pressure/temperature profile is made, as for a host and a dopant, to 
become the same at a molecule engineering target. This is attained by addition into the higher vapor pressure 
ingredient of a pendant ballast group. Although this structure of the doped device follows the publication of 
Example 2, the improved donor sheet is used. 

Example 5 ~ it is in that the usefulness of this process may deposit a vacuum evaporationo object by the 
approach which it patternizes, and it is required for manufacture of a full color flat-surface panel drop. In 
order to make a full color drop, it is manufactured as three donor sheets indicated in Example 3 or 4. A 
device is manufactured like Example 2. patternizing of EL medium puts a donor sheet to the light source 
which focused to altitude for every pixel — or it is attained by putting the big field of a donor sheet 
simultaneously through a photo mask. Only the mask of the light source of the former approach or the latter 
approach needs to align at an acceptor substrate. It does not align in itself [ donor sheet ], therefore a full 
color drop is manufactured by repeating three donor sheets whose one of them is each primary color, and 
exposing. v 

Example 6 — this example explains the alternative-approach using the deposition technique which deposits 
EL medium directly by the patternized approach and which carried out contiguity alienation. The 
configuration of a device is processed by the same approach as Example 2. A donor sheet applies to the 
publication of Examples 3 and 4 except all the optical absorption metal layers on a donor sheet patternizing 
by the approach the 1 to 1 response between the location of the metal on a donor sheet and the field on the 
acceptor sheet which EL medium deposits exists. Patternizing is attained by aligning a donor sheet on an 
acceptor sheet first, and exposes the whole field simply, a process ~ each -- ** -- it is repeated to EL 
medium. Although this invention has been explained to a detail especially with reference to the desirable 
example, deformation and amelioration are effective at the pneuma of this invention, and within the limits. 
[0029] 

[Effect of the Invention] The organic electroluminescence medium by which the multicolor EL drop was 
made by the easy approach, and the advantage of this invention was colored here is deposited for every 
pattern according to the deposition process which approached on the substrate which forms an EL panel and 
was estranged. The approach of this invention can avoid the nonconformance problem of an organic 
electroluminescence medium of not requiring the conventional photolithography of deciding the color of 
each pixel, therefore having photolithography processing. 

[0030] Other advantages of this invention are things for which it has a pixel pitch with a magnitude of 
several microns and which can manufacture the EL panel of high resolution dramatically. The process of 
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this invention that a multicolor organic feL panel is manufactured by that cause offers the advantage of 
getting EL medium accumulating first also on the pattern of which request. The fault which performs 
clearance and such a process of EL medium for forming the pattern of this, therefore a request was canceled 
thoroughly. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Category partition] The 1st partition of the 7th category 
[Publication date] March 28, Heisei 15 (2003. 3.28) 

[Publication No.] JP,9-167684,A 
[Date of Publication] June 24, Heisei 9 (1997. 6.24) 
[Annual volume number] Open patent official report 9 
[Application number] Japanese Patent Application No. 
[The 7th edition of International Patent Classification] 

H05B 33/10 

[FI] 

H05B 33/10 

[Procedure amendment] 

[Filing Date] December 20, Heisei 14 (2002. 12.20) 
[Procedure amendment 1 ] 
[Document to be Amended] Description 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] The donor sheet for carrying out hot printing of the organic electroluminescence 

medium, and the manufacture approach of a full color organic electroluminescence display 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The donor sheet for carrying out hot printing of the organic electroluminescence medium which 
comes to prepare an optical absorption layer and an organic electroluminescence medium layer on a base 
material. 

[Claim 2] The donor sheet according to claim 1 with which this optical absorption layer contains a metal 
layer. 

[Claim 3] The donor sheet according to claim 2 with which this metal layer contains a chromium layer or a 
germanium layer. 

[Claim 4] The donor sheet according to claim 2 with which this metal layer contains a chromium layer and a 
germanium layer. 

[Claim 5] A donor sheet given in any 1 term of claims 1-4 in which this base material contains a transparent 
mica optically. 

[Claim 6] (a) Prepare the electroluminescence substrate which has two or more electrodes estranged on the 
substrate, 

(b) in the donor sheet which comes to prepare an optical absorption layer and an organic 
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electroluminescence medium layer on a base material, this electroluminescence substrate is approached 
dramatically — as — arranging — and 

(c) The manufacture approach of the full color organic electroluminescence display characterized by 
forming a luminous layer by using a high intensity focus beam for this electroluminescence substrate, and 
imprinting this organic electroluminescence medium in a patternizing format. 

[Claim 7] (a) Prepare the electroluminescence substrate which has two or more electrodes estranged on the 
substrate, 

(b) Prepare at least three kinds of donor sheets which come to prepare a different organic 
electroluminescence medium layer from an optical absorption layer on a base material, 

(c) in each donor sheet, this electroluminescence substrate is approached dramatically — as — serially — 
arranging — and 

(d) The manufacture approach of the full color organic electroluminescence display characterized by 
forming the luminous layer from which color enhancement differs in a different location by using a high 
intensity focus beam for this electroluminescence substrate, and imprinting this organic electroluminescence 
medium of each donor sheet in a patternizing format. 

[Claim 8] Process (a) Process (b) The approach according to claim 6 or 7 of including further the process 
which deposits the hole moving bed on this electroluminescence substrate in between. 
[Claim 9] Process (a) Process (b) The approach according to claim 6 or 7 of including further in between the 
process which deposits the hole moving bed on this electroluminescence substrate at homogeneity. 
[Claim 10] An approach given in any 1 term of claims 6-9 in which this optical absorption layer contains a 
metal layer. i , 

[Claim 1 1] The approach according to claim 10 this metal layer contains a chromium layer or a germanium 
layer. 

[Claim 12] The approach according to claim 10 this metal layer contains a chromium layer and a germanium 
layer. 

[Claim 13] An approach given in any 1 term of claims 6-12 in which this base material contains a 
transparent mica optically. 

[Claim 14] An approach given in any 1 term of claims 6-13 to which this organic electroluminescence 
medium emits red light, green light, or blue glow. 

[Claim 15] The approach according to claim 14 this organic electroluminescence medium contains 8- 
hydroxy kino RINARU minium (Alq). 

[Claim 16] The approach according to claim 14 this organic electroluminescence medium contains the 
ingredient mixture containing a dopant with a host. 

[Claim 17] The approach according to claim 6 of repeating a process (b) and a process (c), since each 
organic electroluminescence medium which emits red light, green light, and blue glow is deposited in a 
patternizing format. 

[Claim 1 8] The approach according to claim 7 of forming the secondary pixel to which red light, green light, 
and blue glow were made to be emitted by depositing this organic electroluminescence medium in a 
patternizing format. 

[Claim 19] An approach given in any 1 term of claims 6-18 which includes further the process which 

deposits a hole impregnation layer on this electroluminescence substrate at homogeneity. 

[Claim 20] An approach given in any 1 term of claims 6-19 which includes further the process which 

deposits an electronic transition layer on this luminous layer at homogeneity. 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0007] 

[Means for Solving the Problem] A donor sheet for this object to carry out hot printing of the organic 
electroluminescence medium which comes to prepare an optical absorption layer and an organic 
electroluminescence medium layer on a base material; it is in a list. 

(a) Prepare the electroluminescence substrate which has two or more electrodes estranged on the substrate, 

(b) in the donor sheet which comes to prepare an optical absorption layer and an organic 
electroluminescence medium layer on a base material, this electroluminescence substrate is approached 
dramatically — as — arranging — and 
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(c) It is attained by the manufacture approach of the full color organic electroluminescence display 
characterized by forming a luminous layer by using a high intensity focus beam for this electroluminescence 
substrate, and imprinting this organic electroluminescence medium in a patternizing format. 



[Translation done.] 
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